AIR (apoptosis-induced regulator) sequence (patent WO02055553; acc. no. AX538681; AX538682; AX538684), identified as a 3564 bp cDNA from okadaic acid-treated Jurkat cells, 1-2 is expressed in lymphoid and other cells stimulated via Fas ( Figure 1A ) or by the glutathione depletor diethylmaleate (DEM) (not shown). An analysis of HERVd human endogenous retrovirus data bank (http://herv.img.cas.cz) indicated a 455% homology of the sequence with human endogenous retroviruses of L type, suggesting that AIR could represent a novel member of the class. [1] [2] [3] [4] [5] As illustrated in the following description, AIR antisense oligodeoxynucleotides (ODN) or transfection with an AIRcarrying pcDNA resulted in, respectively, reducing or enhancing apoptosis, indicating that AIR activity in the cell death program can be worth of investigation and its targeting can modulate the process.
In Figure 1B , the effect of an AIR-specific phosphorothioate antisense ODN on Jurkat cell apoptosis is depicted. In cells incubated with DEM (1 mM), the addition of AIR antisense ODN to the cell culture prevented mitochondrial membrane depolarization, while the control, scrambled ODN did not modify the flow cytometer image. Cytochrome c release in cell cytosol and annexin V binding to the cells were also analysed. Cell incubation with DEM resulted in raising the cytosolic levels of cytochrome c and the percentage of annexin V-binding cells by more than the 100%. In both cases, cell treatment with antisense, but not with control, ODN inhibited the effects of DEM ( Figure 1B ). The pro-apoptotic effect of AIR antisense ODN was also observed in a primary culture of cells from a patient affected by acute myeloid leukaemia. In these cells, AIR protein was detectable by immunofluorescence; its levels were effectively downmodulated by AIR antisense ODN ( Figure 1C, a) . AIR downmodulation resulted in increasing caspase 3 activity ( Figure 1C , b) and cell apoptosis ( Figure 1C, c) .
AIR expression could not be observed in human normal peripheral blood mononuclear cells (PBMC). To analyse the effect of AIR expression on cell apoptosis, we transfected PBMC with constructs carrying the hemagglutinin (HA) tag upstream of AIR cDNA (HA/AIR) or a nonspecific, control sequence (control DNA). The construct expression was verified by Northern blot ( Figure 1D , a) and immunofluorescence ( Figure 1D, b) . As shown in Figure 1D (c), HA/AIR-transfected cells displayed up to the 25% of apoptotic elements.
The induction of AIR expression by pro-apoptotic agents and the opposing effects of antisense ODN and AIR cDNA on cell apoptosis support the specificity of our observation. Therefore we conclude that AIR sequence is involved in the apoptotic process. The mechanism of apoptosis regulation by AIR is presently investigated in our laboratory. The mammalian cyclin-dependent kinase inhibitor (CDKI) p27 is a potent regulator of cell cycle arresting transition from G 1 to S phase. In contrast to earlier opinion of mere cytoplasmic incapacitation of p27, there is a growing body of evidence suggesting that p27 could be transformed from a native CDKI into a dynamic oncoprotein at the expense of its extranuclear localization in leukemic cells. Emerging concepts also indicate that there are certain resident leukemic stem cells (LSC) in bone marrow milieu, which possess exuberant self-renewal characteristics and they eventually lead to conventional therapeutic recalcitrance. Given that BCR-ABL-containing CD34 þ cells successfully persist in chronic myeloid leukemia (CML) patients with cytogenetic remission under imatinib, it is necessary to elucidate additional incongruous molecular program that might have significant therapeutic implications. In this connection, considering the functional nexus among p27, BCR-ABL and a transmembrane glycoprotein CD44 in the regulation of homing, engraftment and proliferation of LSCs together with the recent findings that p27 can promote cellular migration and metastasis in several other malignancies, 1-4 it could be pertinent to address the possibilities of p27 pleiotropism in regenerative and preventive medicine.
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During G 0 -to S-phase transition, p27 proteolysis requires intact p27-cyclin-cdk trimeric motif. Cdk2-dependent phosphorylation of p27 at T187 promotes Skp1-Cul1-F-box (SCF Skp2 ) ubiquitin Ligase-mediated degradation of p27. In early G 1 T187-independent p27, proteolysis can also take place that involves Skp2-dependent and Skp2-independent mechanisms. However, proteolysis of cytoplasmic pool of p27 in G 1 sometimes involves a different Kip1 ubiquitination promoting complex ubiquitin ligase. Furthermore, in early G 1 , phosphatidylinositol-3-kinase (PI3K)-dependent phosphorylation at T157 on the nuclear localization signal of p27 promotes cytoplasmic sequestration. In addition, molecular control of transcription, mRNA stabilization and protein degradation might all act in concert to impinge on the biological functions of p27.
CML is a clonal, myeloproliferative and multiphasic stem cell disorder of hematopoietic development. Transformation by p210 BCRÀABL is a complex mechanism, implicating enhanced proliferation and inhibition of apoptosis, but conserved differentiation particularly in the initial chronic phase of the disease. 5, 6 Paradoxically, blast crisis CML is marked with acute differentiation blockages. Although BCR-ABL has been one of the primary transforming events responsible for CML development, there are other associated deregulated molecular checkpoints that play important role in the blast transformation, thus rendering them as putative therapeutic targets. Nevertheless, prioritization of such extra BCR-ABL secondary transformationderived therapeutic targets is not only crucial for preventive medicine but to a better understanding of the molecular mechanisms of CML blast transformation. Interestingly, several lines of evidence indicate involvement of deregulated p27 as one of such crucial events in leukemogenesis (Table 1) . Emerging evidence indicates that BCR-ABL-mediated CML CD34 þ cell proliferation is intertwined with the nucleocytoplasmic distribution of p27. BCR-ABL-induced constitutive activation of PI3K in CML cells causes p27 T157 phosphorylation and results in its cytoplasmic sequestration. PI3K can also promote downregulation of p27 both by suppression of synthesis and stimulation of protein degradation. Indeed, it has been demonstrated that unlike in normal CD34 þ cells, b 1 -integrin engagement on CML CD34 þ cells does not inhibit G 1 -S Abbreviations: AML, acute myeloid leukemia; CML, chronic myeloid leukemia.
